Recombinant Expression of Trichoderma reesei Cel61A in Pichia pastoris: Optimizing Yield and N-terminal Processing.
The auxiliary activity family 9 (AA9, formerly GH61) harbors a recently discovered group of oxidative enzymes that boost cellulose degradation. Indeed, these lytic polysaccharide monooxygenases (LPMOs) are able to disrupt the crystalline structure of cellulose, thereby facilitating the work of hydrolytic enzymes involved in biomass degradation. Since these enzymes require an N-terminal histidine residue for activity, their recombinant production as secreted protein is not straightforward. We here report the expression optimization of Trichoderma reesei Cel61A (TrCel61A) in the host Pichia pastoris. The use of the native TrCel61A secretion signal instead of the alpha-mating factor from Saccharomyces cerevisiae was found to be crucial, not only to obtain high protein yields (>400 mg/L during fermentation) but also to enable the correct processing of the N-terminus. Furthermore, the LPMO activity of the enzyme is demonstrated here for the first time, based on its degradation profile of a cellulosic substrate.